Objective: This study compares the primary health care quality of community health centers (CHCs) and health maintenance organizations (HMOs) in South Carolina to elucidate the quality of CHC performance relative to mainstream settings such as the HMO.
S
ince their inception in the 1960s, community health centers (CHCs) have served as a primary care safety net for the medically vulnerable populations in both inner-city and rural areas of the United States. [1] [2] [3] [4] CHCs are private, nonprofit organizations that receive public funding to provide comprehensive, coordinated, integrated health care, including primary and preventive care services, within a single institutional setting for people residing in their service areas. Their central mission is to increase access to community-based primary health care services and improve the health status of medically vulnerable populations. In 1998, health centers nationwide consisted of nearly 700 organizations delivering services at almost 2,000 sites to an estimated 9 million people, among whom approximately 40% were uninsured, 65% were members of racial and ethnic minority groups, 6% were homeless, 33% were insured by Medicaid, 66% were living below the poverty level, and another 20% had incomes between 100 and 200% of the poverty level. 5 Although CHCs have improved access to health care for medically vulnerable populations in the United States, 6 -13 limited research has been published regarding the quality of health care services provided in the CHC setting relative to mainstream settings. 4,14 -18 The purpose of this study was to compare primary care quality provided to patients seen by a CHC with that provided to patients seen by a health maintenance organization (HMO). The Institute of Medicine listed the quality attributes of primary care as accessibility, comprehensiveness, coordination, continuity, and accountability. 19 Its 1994 report further defined primary care as "the provision of integrated, accessible health care services by clinicians who are accountable for addressing a large majority of personal health care needs, developing a sustained part-
• Users of community health centers (CHCs) are more likely than health maintenance organization (HMO) users to rate their primary care as good, except in the area of ease of first contact.
• After controlling for sociodemographic and health care use measures, CHC patients demonstrated higher scores in several primary care domains (ongoing care, coordination of service, comprehensiveness, and community orientation) as well as total primary care performance.
• The positive rating of the CHC is particularly impressive after taking into account that many CHC users have characteristics associated with poorer ratings of care.
nership with patients, and practicing in the context of family and the community" (p 1). 20 Using primary care attributes as quality measures is consistent with the prevailing literature that links high-quality primary care to improved health. Individual and ecological studies have demonstrated the association of primary care system measures and better health outcomes. [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Each of the main features of primary care (person-focused care over time, accessible care, comprehensive in the sense of meeting all common health needs, and coordination when people have to receive services elsewhere) are known to improve both the effectiveness and the efficiency of care. 21, 22, 27, [32] [33] [34] [35] [36] [37] [38] This study emphasizes patients' experience of their care rather than their rating of satisfaction or providers' perception of their experience. Satisfaction ratings often depend on individuals' expectations and preferences, which vary widely and ultimately do not suggest ways in which the health care system can be improved. 34 Whereas providers are better equipped to judge the technical quality of care, patients are best suited to assess their own experience of care and the interpersonal aspect of the care they receive. Use of the HMO for comparison is consistent with the trend in health care delivery. Health care delivery is likely to continue to be delivered in a managed care environment for the foreseeable future, with increased penetration in both private and public sectors. Thus, comparing CHC health care delivery with that of HMOs not only serves to elucidate the quality of CHC performance relative to mainstream settings but also examines the extent to which the HMO is able to provide highquality primary care to vulnerable populations relative to that provided by CHCs.
Patients and Methods

Patients
The study participants were patients in an HMO or a CHC in two counties of South Carolina. Both counties are part of Columbia, the capital and the third-largest city in South Carolina. The HMO is licensed according to an independent practice association HMO model in which primary care physicians act as gatekeepers and health care managers. Referral to specialists must be through primary care physicians, and specialists must be affiliated with the HMO. The HMO's major market has been large-group employers, including employees of state agencies as well as national and regional companies. Members of this plan are primarily from middle-income households. The CHC provides services to people including Medicaid recipients and low-income households at three sites in the two counties. These two settings were selected because they were the major sources of care for middle-and low-income individuals in the two counties. Samples of patients from these two settings allowed us to compare the quality of primary care that patients received, including both middle-and low-income individuals, who receive services in regular physician offices and at CHC sites, respectively.
A minimum sample size of 300 for each setting was deemed necessary to conduct the comparative analysis. 39 For the HMO plan, a mail survey was used because it was considered the most efficient data-gathering method. In two prior longitudinal studies of the same HMO, we had alternately used mail surveys or telephone interviews for HMO members and obtained comparable results. 40, 41 We sent a cover letter with the questionnaire to 1,000 randomly selected members from a list of current HMO enrollees who had made at least one physician visit and invited them to participate in the project. A total of 350 individuals responded after three mailings. After excluding the nonresponders (due to wrong addresses or changed plans) (n ϭ 340), the effective response rate was 53% (350 of 660). The respondents and nonresponders were not significantly different with regard to age and race.
For the CHC group, because of more frequent address changes and to enhance response rate, we solidified mail surveys with follow-up interviews with nonresponders during their regularly scheduled on-site visits. A total of 800 individuals were randomly selected and contacted. Three hundred fifty individuals responded to the surveys, and 190 responded during interviews. Taking only the refusal rate into account, the response rate was 67% (540 of 800). All interviews were conducted by graduate public health students trained in interactive sessions and completed in 1999. The analyses were restricted to those who identified the HMO or the CHC as their usual source of medical care (333 for the HMO plan and 490 for the CHC plan). Separate analysis (with mode of data collection entered into the regression model) indicated no bias toward satisfaction ratings due to the mode of data collection (ie, the regression coefficient of the variable mode was not significant).
Measures
We used the Primary Care Assessment Tool-Adult Edition (PCAT-AE) for data collection. PCAT-AE was developed by Johns Hopkins Primary Care Policy Center for Underserved Populations to measure the extent and quality of primary care services provided at a setting designated by consumers as their main source of general care and is consistent with a focus on the attributes of primary care that have been demonstrated to produce better outcomes of care at lower cost. 37 It focused on consumers' experiences with aspects of health care delivery rather than satisfaction with them. The questionnaire, which takes approximately 40 minutes to complete, can be administered by telephone, in face-to-face interviews, or by mail. A relatively high reading level is required to self-administer the questionnaire. Validation of the PCAT-AE published elsewhere 39 indicates that the hypoth-esized domains for primary care have substantial reliability and validity, consistent with the findings with regard to the PCAT-Child Edition.
42
Domains of Primary Care
The validated PCAT-AE consists of seven scales representing five primary care domains: first contact-accessibility, first contact-use (first contact domain), ongoing care (longitudinal domain), coordination of services (coordination domain), comprehensiveness-services available, comprehensiveness-services received (comprehensiveness domain), and community orientation (derivative domain). First contact care implies accessibility to and use of services for each new problem or each new episode of a problem for which people seek health care. Longitudinality presupposes the existence of a regular source of care and the characteristics of the interpersonal relationship between that source and the patient. Coordination of care requires some form of continuity, either by practitioners, medical record keeping, or both, as well as recognition of problems that are addressed elsewhere and the integration of care into the total care of patients. Comprehensiveness implies that primary care facilities are able to provide or to arrange for all types of health care services, including referrals to secondary services for consultation, tertiary services for specific conditions, and essential supporting services such as home care and other community services. 27 Community orientation refers to the care provider's knowledge of community needs and involvement in the community. These primary care domains were consistent with the Institute of Medicine definition of primary care. 14, 15 The specific items representing the primary care domains are presented in Figure 1 .
For consistency in response and scoring, all items representing the primary care domains were scored according to a 4-point Likert-type scale, with 1 indicating "definitely not," 2 indicating "probably not," 3 representing "probably," and 4 representing "definitely." The total score for each domain was derived by summing (after reverse-coding where appropriate) the values for all items under each domain. The total score for overall primary care achievement was derived by summing the values for all domains.
Sociodemographic and Health Care Measures
The sociodemographic characteristics included in the questionnaire were race, household income, and insurance coverage. Health care use measures included were duration with usual source of care, physician choice, specialist visit, and trouble paying for health care.
Analysis
The purpose of the analysis was to compare the achievement of primary care quality attributes of the CHC and HMO settings. First, sociodemographic and health care characteristics of patients in the CHC and the HMO were compared by performing 2 analysis to highlight the differences in target populations and service characteristics. Next, ordinary least squares multiple regression analysis was performed to assess the association of health care setting (HMO versus CHC) with primary care attributes while controlling for sociodemographic and health care characteristics. Further comparisons were made with regard to the achievement of the separate and total primary care attributes between the CHC and the HMO. t tests of differences in means were conducted, and multivariate analysis of variance was performed for comparison after adjustments were made for sociodemographic and health care covariates. Table 1 compares the HMO sample with the CHC sample with regard to sociodemographic and health care use measures. The HMO sample included predominantly white (81.6%) and higher-income individuals (86.8% with annual household income $25,000 or more). In contrast, the CHC sample included predominantly nonwhite (83.2%) and lowerincome individuals (85.9% with annual household income less than $25,000). Although most of the HMO sample (93.6%) was insured all year, many patients in the CHC sample were uninsured (19.3%) or insured during only part of the year (18.2%). Compared with the CHC respondents, HMO users had been seeing their regular source of care for a longer time, were more likely to choose their own doctors and to visit specialists, and were less likely to have trouble paying for health care. Table 2 presents the regression coefficients of health care setting, health care use, and sociodemographic characteristics with regard to primary care attributes represented by the total primary care score. The square of the multiple correlation coefficient (r 2 ) indicates that 21.19% of the variance in the dependent variable was explained by the independent variables in the model. The adjusted r 2 , 19.93%, takes into account the number of parameters used and the number of observations in the model.
Results
Controlling for the influence of health care use and sociodemographic measures, health care setting was significantly associated with primary care attributes. Specifically, whether a patient was enrolled in the study HMO had a significant negative effect on whether the patient reported receiving high-quality primary care services. The average adjusted primary care score was nearly 11 points higher at the CHC than at the HMO (P ϭ 0.0056). The finding for the setting variable confirmed the descriptive finding that HMO patients reported fewer attributes associated with high-quality primary care. Among health care use measures, factors positively associated with primary care quality were longer duration with usual source of care (5 or more years versus less than 1 year; P ϭ 0.0004), physician choice (versus being 
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assigned; P ϭ 0.0069), visit to specialist (versus no specialist visit; P ϭ 0.0001), and having trouble paying for health care (versus no trouble; P ϭ 0.0010). After controlling for health care setting and use patterns, no sociodemographic measures included in the model were significant for predicting primary care quality. Table 3 presents comparative results of primary care quality of the HMO and CHC settings. In the unadjusted comparisons, there was no significant difference in comprehensiveness of services available. HMO patients received significantly better primary care quality on the first contact domain (accessibility and use), whereas CHC patients reported significantly higher scores on all other primary care domains (ongoing care, coordination of service, comprehensiveness, and community orientation). CHC patients also reported a higher overall primary care total score than HMO patients did.
In the adjusted comparisons (after controlling for race, income, insurance, duration of usual source of care, and physician choice), there was no significant difference in the first contact domain. However, CHC patients continued to demonstrate higher scores in other primary care domains (ongoing care, coordination of service, comprehensiveness, and community orientation). The adjusted average primary care 
Discussion
On the basis of patient-provided survey information collected in two health care settings in South Carolina, this study assessed the quality of primary care received by patients in a CHC and those in an HMO. Achieving the hallmarks of adequacy in the delivery of high-quality primary care services is an important goal for all primary care organizations. There is reason, therefore, to expect that different types of organizations should strive toward providing good primary care defined by a wide range of professional groups and experts. The results of the study indicate that CHC patients were more likely than HMO patients to report consistently the attributes of primary care associated with quality. This outcome is even clearer after adjusting for patient sociodemographic and health care use factors. Although no significant differences were noted in the first contact domain, CHC patients reported higher primary care scores with regard to ongoing care, coordination of services, comprehensiveness, community orientation, and overall primary care performance. The adjusted average primary care total score by CHC patients was considerably higher than that of the HMO patients.
In part, this finding may be explained by the importance placed on culturally competent and responsive care provided by CHCs. It is important to note that the CHCs have as their mission the provision of medical care to vulnerable populations, and their care providers are trained to tailor services according to the special needs of vulnerable populations. The same may or may not be said of HMOs, which historically have served primarily middle-income families. Although this HMO was able to provide good access to primary care, it fell short in providing quality primary care in other areas, particularly with regard to interpersonal, longitudinal aspects of care and the community orientation of care, presumably because most of the care provided by HMOs remains episodic and problem-focused rather than being holistic and individually and community-oriented. Furthermore, the annual turnover of patients from one HMO plan to another often weakens the continuity of care and severs the usual source of care relationship. 43, 44 Frequent changes in the usual source of care result in physicians' lack of knowledge about patients' medical history, family medical history, and health needs and thus weakens the patient-physician relationship. 33 Caution must be exercised in interpreting the results of this study because of several limitations. First, because this study was restricted to one locale and surveyed only one HMO plan and one CHC, the generalizability of the findings to other sites and states is not possible. Additional corroborative studies are needed. Furthermore, this study examined an HMO and a CHC rather than the distinguishing attributes of managed care (ie, gate-keeping arrangements, provider and patient financial inducements, restricted provider networks, limited choice of health care services) 45 or community health services (ie, low or no cost, patient rather than disease focus, comprehensiveness of services, cultural competence, community orientation). Future studies can identify which of the managed care and CHC attributes foster or impede primary health care delivery performance.
Second, this study examined the experience with rather than the outcome of primary health care services. Although numerous studies have linked primary care to better health outcome, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] further research is needed to examine how each of the primary care attributes is related to health outcome and which organizational arrangements with regard to HMOs and CHCs best provide these features. Such research can help to explain which processes and systems of care are most closely related to outcome so that limited resources can be used to focus on these combinations of attributes.
Third, the survey data on primary care are based entirely on respondent self-report. In addition to the usual recall and response set-related biases, self-report restricts the inclusion of questions about the technical quality of primary care. However, self-report is the only way that people's actual experiences can be ascertained. Differences in data collection methods, although necessary because of respondents' characteristics, could also cause differences in reporting. Fourth, the cross-sectional nature of the analysis limited our ability to draw causal inferences from these findings. Longitudinal analysis is the next important step. This study demonstrates that CHC users are more likely than HMO users to rate their primary care as good, except in the area of ease of first contact. The positive rating of the CHC is particularly impressive after taking into account that many CHC users have characteristics associated with poorer ratings of care. Given the managed care environment, in addition to cost savings, policy makers should closely monitor the quality of primary care provided by HMOs.
